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An Evaluation of Technologies for
Identifying Acute Cardiac Ischemia
in the Emergency Department

Early identification and treatment
are essential to reduce morbidity and
mortality from coronary heart disease,
which remains the most common
cause of death in this country.
Recognizing the importance in
the emergency department setting
of diagnostic technolo-
gies for identifying
acute cardiac ischemia
(i.e., acute myocardial
infarction or unstable
angina), the National
Heart Attack Alert
Program (NHAAP)*
created a Working
Group on Evaluation
of Technologies for
Identifying Acute
Cardiac Ischemia in the
Emergency Department.
The Working Group
assessed the diagnostic performance
and impact on care of 17 technologies
currently available for the diagnosis
of acute cardiac ischemia in the
emergency department.
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Methodology
Utilizing a comprehensive quality
ratings methodology, the Working
Group reported on the extent to which
there are data that demonstrate the
accuracy and effectiveness of each
technology in actual use in the emer-

gency department.  All
relevant studies were
formally evaluated and
rated on the basis of
each technology’s
primary diagnostic
purpose for general
emergency department
detection and also on
the quality of evidence
the studies provided.
The quality of evidence
was rated according to
the magnitude of the
study: prospective

controlled clinical studies of high
quality (large multicenter trials with
concurrent controls), substantial clinical
studies, limited studies or evidence
(case studies, small clinical studies),

* The NHAAP is a national education program supported by the National Heart, Lung, and Blood Institute.
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or expert opinion or case
reports only.

Performance of the primary
diagnostic purpose was evalu-
ated using two distinct metrics:
(1) diagnostic performance—
the accuracy of the technology,
measured by sensitivity,
specificity, or receiver-operating
characteristic curve, for acute
cardiac ischemia; and (2) clini-
cal impact—the demonstrated
impact on diagnosis, triage,
treatment, or outcome (i.e.,
mortality) when used by clini-
cians in actual practice.

The ratings of the Working
Group incorporated the quality
of the literature, the magnitude
or effect of size of the reported
findings, and considerations of
generalizability and feasibility.
Table 1 lists the 17 technologies
and the ratings assigned to
them by the Working Group.

Summary of Clinical
Recommendations Based
on Demonstrated Diagnostic
Performance and Clinical
Impact

The Working Group recom-
mended that the use of a tech-
nology ideally be based on both
diagnostic performance and
clinical impact data obtained
in high-quality or substantial
studies.  Of the 17 different tests
and technologies evaluated,
however, only 5 met this highly
desirable standard of evaluation.
● The original acute cardiac

ischemia predictive instru-
ment was found to be excel-
lent for diagnostic perfor-
mance and substantial clinical
impact in a high-quality

prospective multicenter trial
for both forms of acute car-
diac ischemia (unstable
angina and acute myocardial
infarction).  The instrument’s
accuracy and demonstrated
improvement in emergency
department triage led the
Working Group to recom-
mend its general use in the
emergency department evalu-
ation and triage of patients
with symptoms suggestive
of acute cardiac ischemia.
The instrument’s main draw-
back, limiting its widespread
application, has been that its
use requires a programmed
calculator or chart.

● The second diagnostic tech-
nology is the ACI-TIPI (acute
cardiac ischemia time-insen-
sitive predictive instrument),
although the largest clinical
trial of impact is available in
abstract form only.  ACI-TIPI
has comparable diagnostic
performance to the original
acute cardiac ischemia instru-
ment based on multicenter
prospective studies.  More
definitive recommendations
regarding its general use
await the full publication of
the results of the multicenter
trial.

● The prehospital ECG was
found to have good diagnos-
tic performance based on
evidence from high-quality
prospective studies.  How-
ever, based on substantial
clinical studies, this technol-
ogy was judged to have
little clinical impact.  It was
the impression of the Work-
ing Group, based on these

results, that although this
technology has promise, it
will probably be used pre-
dominantly in areas with long
emergency medical services
(EMS) transport times.  Thus,
until more evidence is ob-
tained, general use of the
prehospital ECG cannot be
recommended.

● The fourth technology is the
Goldman chest pain algorithm,
which has demonstrated
excellent diagnostic perfor-
mance for acute myocardial
infarction in multicenter
high-quality studies.  An
important caveat, however,
is that this protocol was de-
signed only for acute myocar-
dial infarction detection and
not the more general detection
of acute cardiac ischemia in
the form of unstable angina.
In a high-quality prospective
study, this protocol has not
had a demonstrable impact
on clinical care, and thus,
at this point, its general use
cannot be recommended.

● The final diagnostic technol-
ogy meeting the highly desir-
able standard of evaluation,
the ECG exercise stress test,
a different extension of the
standard ECG, has also been
evaluated to some extent in
the emergency department.
Its diagnostic performance
for detecting coronary artery
disease in this setting has been
modest.  Given this, and that
the technology’s actual impact
on triage has received only
limited testing, its routine use
in the emergency department
cannot be recommended.
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Table 1. Summary Ratings of Diagnostic Technologies for Acute Cardiac Ischemia (ACI)
for Emergency Department (ED) Use

ED Diagnostic Demonstrated
Performance ED Clinical Impact

Primary Quality of Accuracy Quality of Impact
Technology Diagnostic Use Evidence (max = +++) Evidence (max = +++)

Standard electrocardiogram (ECG) G A ++ Standard of Care Standard of Care

Original ACI predictive instrument G A +++ A +++

ACI-TIPI (time-insensitive G A +++ C* +*
predictive instrument)

Prehospital ECG E A ++ B +

Goldman chest pain protocol G A For AMI: +++ B NK-NE
For UAP: NE

Creatine kinase, multiple tests over time S A For AMI: +++ NK NK
For UAP: NE

Sestamibi S C +++ NK NK

Creatine kinase, single test S A For AMI: + NK NK
For UAP: NE

ECG exercise stress test S C + C NK-NE

Echocardiogram S B + NK NK

Other computer-based decision aids G B + NK NK

Troponin-T and troponin-I S B For AMI:  ++ NK NK
For UAP: NE

Myoglobin S B For AMI: + NK NK
For UAP: NE

Nonstandard ECG leads S C + NK NK

Thallium scanning S C NK-NE NK NK-NE

Body surface mapping S NK NK NK NK

Continuous 12-lead ECG S NK NK NK NK

Key:
AMI = acute myocardial infarction
UAP = unstable angina pectoris
G = general detection of ACI
E = early detection
S = detection in subgroup

Diagnostic Rating:
A = high-quality clinical studies
B = substantial clinical studies
C = limited studies
NK = not known
NE = not effective

Clinical Impact Rating:
+++ = very accurate/large clinical

impact
++ = moderately accurate/medium

impact
+ = modestly accurate/small

impact
NK = not known
NE = not effective
* = abstract and pending reports

are not included in the ratings

NOTE: The technologies are listed in order of the Working Group’s ratings of diagnostic accuracy and demonstrated clinical impact,
and alphabetically among equivalent ratings, with the exception of standard ECG, which is considered to be a standard of care.
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